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0 Adjustable pedal. 



in 



0 An adjustable pedal for a vehicle is provided. 
This pedal includes a bracket (1) for mounting the 
pedal on a vehicle body, a holder (3) pivotably 
supported by the bracket, and a pedal member (18), 
an end of which is adjustably attached to the holder 
to set a position thereof of interest to a driver. The 
pedal member is pivotable with respect to the brack- 
et in cooperation with the holder and is connected to 
an operating rod (11) for a vehicle control compo- 
nent to be operated by motion of the pedal member 
through a linkage (6, 9). This linkage is adapted for 
transmit a operating force created by the motion of 
the pedal member to the operating rod uniformly 
independent of the position of the pedal member 
relative to the holder. 
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ADJUSTABLE PEDAL 



The present invention relates generally to an 
adjustable pedal. In particular the invention relates 
to an adjustable pedal for such as a vehicle, for 
example (e.g. a brake pedal). More particularly, the 
invention relates to a pedal structure which is 
positionally adjustable to provide optimum driving 
comfort to a particular driver. 

Automotive vehicles are normally provided with 
pedals for controlling acceleration, braking, and/or 
clutch operations. Automotive pedals typically in- 
clude a pedal arm which is pivotably supported by 
a bracket installed in a floor-panel of a vehicle 
body, an operating rod or an operating wire which 
connects the accelerator, brake, or clutch to the 
pedal arm, and a pedal pad which is attached to 
the free end of the pedal arm as an operating 
surface. Acceleration, braking, or clutch operation 
is accomplished by stepping on the pedal pad to 
push the operating rod or to pull the operating wire. 

Adjustment of the position of the pedal is nec- 
essary to obtain the best driving position because 
of differences in height among individuals. This 
adjustment is conventionally implemented by slid- 
ing a driver's seat forward or backward to set a 
clearance between the pedal and the driver's foot 
to be suitable for the Individual. However, sliding 
the seat backward causes the leg space available 
for passengers occupying a rear seat to be nar- 
rowed, causing discomfort for the rear passenger. 
Additionally, sliding the driver's seat causes a view 
point of the driver to vary, resulting in undesirable 
differences in fields of vision among individuals 
when driving. 

For avoiding the above drawbacks, an adjust- 
able pedal for adjusting a relative position thereof 
in the longitudinal direction of the vehicle is well 
known in the art Such structures are disclosed in 
Japanese Patent Second Publications Nos. 50- 
6694 and 50-34814, U.S. Patents No. 3,151,499 
filed on November 13, 1962, entitled 
"ADJUSTABLE PEDAL FOR VEHICLE" by Ronald 
W. Roe, and No. 3,563,111 filed on July 24, 1968, 
entitled "ADJUSTABLE CONTROL PEDALS" by 
Phillip B. Zeigler. 

However, structures of pedals shown in the 
above references are complex, resulting in high 
manufacturing costs. Additionally, there are prob- 
lems of maintenance unsuitable for practical use. 

ft is accordingly one object of the present 
invention to avoid the disadvantages of the prior 
art. 

It is another object of the invention to provide 
an adjustable pedal for a vehicle for relative posi- 
tion thereof to obtain the best driving position. 

According to one aspect of the present inven- 



tion, there is provided a structure of a pedal for a 
vehicle which comprises a pedal member, a pedal 
holder for supporting the pedal member, a mount- 
ing means for pivotably mounting the pedal holder 

5 on a vehicle body so as to allow motion of the 
pedal member along with the pedal holder, a pedal 
motion output member connected to a vehicle con- 
trol mechanism to be operated by the motion of the 
pedal member, an adjusting means for performing 

w adjusting movement for selectively positioning the 
pedal member on the holder to adjust a position 
thereof relative to a vehicle operator, and a linkage 
means connecting the holder and the pedal motion 
output member, the linkage means operating the 

is pedal motion output member according to the mo- 
tion of the pedal member to transmit an operating 
force to the vehicle control mechanism uniformly 
irrespective of the position of the pedal member 
relative to the holder. 

20 According to another aspect of the invention, 
there is provided a structure of a pedal for a 
vehicle which comprises a pedal member, a pedal 
holder for supporting the pedal member, a mount- 
ing means for pivotably mounting the pedal holder 

25 at a first pivot so as to allow the pedal member 
motion in a control direction along with the pedal 
holder, an adjusting means including a path of 
travel for performing adjusting movement of the 
pedal member for positioning the pedal member on 

30 the pedal holder, an operating member connected 
to a vehicle control component to be operated by 
the motion of the pedal member in the control 
,. direction, and a linkage means for coupling the 
pedal member and the operating member to trans- 

35 mit an operating force, created by the motion of 
the pedal member, to the operating member uni- 
formly, irrespective of the position of the pedal 
member on the path of travel. 

The present invention will be understood from 

40 the detailed description given hereinbelow and 
from the accompanying drawings of the preferred 
embodiments which are given for explanation and 
understanding only and are not intended to imply 
limitations to the invention. 

45 Fig. 1 is a cross sectional view which shows an 
adjustable pedal according to the present inven- 
tion. 

Fig. 2 is a front view of Fig. 1 . 
Fig. 3 is a cross sectional view which shows an 
so adjustment control operation of an adjustable 
pedal of the invention. 

Fig. 4 is a cross sectional view which shows a 
second embodiment of an adjustable pedal of 
the invention. 

Fig. 5 is a cross sectional view which shows a 
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third embodiment of the invention. 

Fig. 6 is a front view of Fig. 5. 

Fig. 7 is a cross sectional view which shows 

positional adjustment of an adjustable pedal of 

the invention. 
Referring now to the drawings, particularly to 
Figs. 1 and 2, a brake pedal according to the 
present invention is shown. This brake pedal in- 
cludes generally a substantially L-shaped holder 3, 
an adjusting lever 6, a movable lever 9, a pedal 
arm 18, and a pedal pad 27 attached to a lower 
end of the pedal arm. The holder 3 is pivotably 
supported by a bracket 1 installed on a vehicle 
body such as a dash panel through a shaft 2. A 
torsion spring or a return spring 4 is wound around 
the shaft 2 to bias the holder 3 toward an initial 
position to return to the initial position when the 
pedal pad 27 is not being depressed. Stoppers 28 
and 19 are attached to the holder 3 and the bracket 
1 respectively to restrict overrotation of the holder 
when a driver's foot is suddenly released from the 
pedal pad 27. The adjusting lever 6 is supported 
by the holder 3 rotatably about a shaft 5 arid 
includes an arcuated extending portion in which a 
curved elongated opening 6a is formed/ The mov- 
able lever 9 includes an elongated opening 9a into 
which a shaft 10 fixed on the adjusting lever 6 is 
inserted to be coupled to the adjusting lever. An 
operating rod 11 is pivotably connected to the 
movable lever 9 at its end 12 through the shaft 10. 
The holder 3 includes openings 16 and 16a which 
laterally extend parallel to each other with a given 
interval. The pedal arm 18 has pins 17 and 17a 
which engage the openings 16 and 16a of the 
holder slidably in a lateral direction so as to allow 
the pedal ami to move along the openings. Addi- 
tionally, the upper pin 17 is inserted into the curved 
opening 6a of the adjusting lever 6 to rotate the 
adjusting lever according to the movement of the 
pedal arm 18. 

The orientation of the curved opening 6a of the 
adjusting lever 6 is not constant in that, if the pedal 
pad 27 is moved horizontally with variation in a 
distance DL between the shaft 2 and the center 
point of the pedal pad 27, a distance DS between 
the shafts 2 and 10 varies proportionally to the 
variation in the distance DL. It will be appreciated 
that ratio of variations in the distance DS to the 
distance DL is constant relative to the horizontal 
movement of the pedal pad 27 to provide a uniform 
force acting on the operating rod 11 independent of 
the position of the pedal arm relative the holder. 

A spring 15 is provided between a hook portion 
13 which is a part of the adjusting lever 6 and a 
hood portion 14 which is a part of the bracket 1. 
The spring 15 serves to retain the gravity of the 
holder 3 at a preselected position. A screw nut 19 
is installed on the pedal arm 18. A screw rod 20 



engaging the screw nut 19 is rotatably supported 
between a rear wall 21 of the holder 3 and a gear 
housing 22 installed on a front portion of the hold- 
er. The gear housing 22 accommodates a worm- 

s wheel which is attached to an end of the screw rod 
20. A worm 24 meshes with the worm-wheel 23 
and a drive means or motor unit 26 is connected to 
the worm 24 through a flexible shaft 25. A motor 
unit 26 is disposed on the outside of the bracket 1 

10 and is energized in response to a switching opera- 
tion in normal or reverse directions, outputting 
torque to the screw rod 20 to adjust the pedal arm 
18 position. 

In operation, the pedal arm 18 is usually lo- 

75 cated at a position as shown by a solid line in Fig. 
1 with the pins 17 and 17a being positioned at the 
extreme left end of the openings 16 and 16a .re- 
spectively, the pin 17 is also located at the ex- 
treme left end of the curved opening 6a of the 

20 adjusting lever 6. With this arrangement, depress- 
ing the pedal pad 27 causes the pedal arm 18 to 
rotate in a clockwise direction with respect to the 
shaft 2 together with the holder 3 as shown by: a 
broken line. This movement causes the operating 

25 rod 11 to be urged toward the left side. On the 
other hand, releasing the pedal pad 27 causes the 
pedal arm 18 to be returned to the initial position 
together with the holder 3 due to the tensioning 
force exerted by the return spring 4. 

30 Referring to Fig. 3, examples of adjustable 
positions of the pedal pad 27 relative a driver's foot 
are shown. For adjusting the initial position of the 
pedal pad 27 horizontally from the initial position as 
shown in Fig. 1, a switch (not shown) is first op- 

35 erated to drive the motor unit 26 in the normal 
direction. The rotation of the motor unit causes the 
screw rod 20 to rotate, thereby causing the screw 
nut 19 to travel horizontally along the openings 16 
and 16a. This movement of the screw nut 19 

40 causes the pins 17 and 17a to travel toward the 
right side with the adjusting lever 6 rotating in the 
counterclockwise direction according to the move- 
ment of the pin 17. Additionally, with the rotation of 
the adjusting lever 6 about the shaft 5, the shaft 10 

45 travels downward within the elongated opening 9a 
of the movable lever 9. Thus, the distance DS 
between the shaft 2 and the shaft 10 varies propor- 
tionally to the distance DL between the shaft 2 and 
the center of the pedal pad 27 with the constant 

so ratio of the variation in the distance DS to that in 
the distance DL. In other word, if the pin 17 is 
located at any positions along the curved opening 
6a, the leverage of the pedal arm 18 is a constant 
because the variation in distance DS depends on 

55 the variation in the distance DL. 

The tension spring 15 acts on the adjusting 
lever 6 according to the movement of the pin 17. 
The tensioning force caused by the spring 15 
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serves to support the weight of the holder 3, the 
adjusting lever 6, and the pedal arm 18 so as to 
cancel the load exerted by the return spring 4 to 
keep the holder 3 in place. This results in a con- 
stant spring force acting on the pedal arm. 

Therefore, after adjusting the horizontal posi- 
tion of the pedal pad 27, depressing the pedal pad 
27 causes the pedal arm 18 to rotate, as shown by 
a broken line in Rg. 3, with respect to the shaft 2 
together with the holder 3 in the clockwise direc- 
tion. This rotation causes the movable lever to 
rotate in the same direction to push the operating 
rod 11 toward the left side in the drawing. During 
rotation of the pedal arm 18 about the shaft 2, 
vectors A and B acting from the pins 17 and 17a to 
the openings 16 and 16a respectively are directed 
in opposite directions to cancel each other and 
thus the pins 17 and 17a do not slide along the 
openings 16 and 16a. Further, there is no rotational 
force acting on the pedal arm 18 about either of 
the pins 17 or 17a. 

It will be noted that the rotational operation of 
the holder 3 together with the pedal arm 18 is 
essentially the same as that in the Initial position or 
the extreme left side position. The force transmit- 
ted to the operating rod 11 is a constant indepen- 
dent of the positioning arrangement of the pedal 
arm. 

When the pedal pad 17 is released, the pedal 
arm 18 rotates about the shaft 2 in the coun- 
terclockwise direction with the holder 3 to be re- 
turned to its initial position as indicated by a solid 
line in the drawing. 

Returning the pedal arm toward the original 
position as indicated by a solid line in Rg. 1 is 
accomplished by driving the motor unit 26 in the 
reverse direction. Additionally/a limit switch may 
be provided on both sides of the holder to detect 
the above described lateral movement of the pedal 
arm 18 to restrict the magnitude of movement 
thereof. 

Referring to Rg. 4, an alternate embodiment 
according to the invention is shown. This embodi- 
ment is different form the above embodiment in 
that an extending portion 6b is integrally formed on 
an end of an adjusting lever 6 to contact with an 
end of a return spring 4 which urges a holder 3 to 
rotate. Therefore, the return spring 4 serves to urge 
the adjusting lever 6 to rotate in place of a tension 
spring 15 provided in the first embodiment. As a 
result, number of parts can be decreased. 

Referring to Rg. 5, a third embodiment of a 
brake pedal according to the present invention is 
shown. Structures of this embodiment which are 
substantially the same as that of the above em- 
bodiment will not be described in detail. 

In this embodiment an adjusting (ever 6 is 
symmetrical to the first embodiment in geometry 



and curves upward. A movable lever 9 provides a 
linkage in cooperation with a link 8 an end of which 
is pivotably connected to the adjusting lever 6 
through a shaft 7. 

s Referring to Rg. 6, a U-shaped arm 31 is 

attached to a collar 30 into which a pin 17a is 
inserted to support a pedal arm 18 so as to allow it 
to slide horizontally along an elongated opening 
16a. The arm 31 extends over a holder 3 to be 

10. connected to a potentiometer 32 via a movable 
lever 32. The potentiometer 32 is installed on a 
side of the holder 3 which extends along the elon- 
gated openings 16 and 16a The movable lever is 
slidable on the potentiometer 32 according to slid- 
es ing movement of the pedal arm to provide a signal 
indicative of a pedal arm position to a controller 
(not shown). By utilizing the controller, having a 
microcomputer for example, to memorize optimum 
positions for a plurality of drivers, a motor unit 26 is 

20 stopped automatically when the pedal arm reaches 
a preselected position for adjusting a traveling dis- 
tance thereof to provide the best driving position 
for a particular driver. 

In operation, horizontal movement of the pedal 

25 arm 18 along the openings 16 and 16a as shown 
by a solid line in Rg. 7 causes the adjusting lever 
6 to pivot about the shaft 5 in a clockwise direction 
with rotation of the movable lever 9 and the link 8 
about a shaft 2 in a counterclockwise direction, an 

30 operating rod 11 thereby traveling from a broken 
line position to a solid line position. Similar to the 
first embodiment, a distance DS between the shaft 
2 and the shaft 7 varies proportionally to a distance 
DL between the shaft 2 and the center of the pedal 

35 pad 27 with the constant ratio of the variation in the 
distance DS to that in the distance DL. It will be 
appreciated that the leverage of the pedal arm 18 
is constant 

While the present invention has been disclosed 

40 in terms of the preferred embodiment in order to 
facilitate better understanding thereof, it should be 
appreciated that the invention can be embodied in 
various ways without departing from the principle 
thereof. For example, although the preferred em- 

45 bodiment is described in terms of a brake pedal, 
the present invention is also applicable to a clutch, 
accelerator or other type of pedal. In addition, 
although the embodiment is described in terms of 
a foot operated automotive pedal, the present in- 

50 vention may further be applied to all manner of 
lever-movement type members for which positional 
adjustment is desirable, for example, wheelchairs 
or other equipment for the handicapped, or in avi- 
ation or aerospace applications. Therefore, the in- 

55 vention should be understood to Include all possi- 
ble embodiments and modifications to shown em- 
bodiments which can be embodied without depart- 
ing from the principle of the invention as set out in 
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Claims 

5 

1. A structure of a pedal for a vehicle comprising: 
a pedal member; 

a pedal holder for supporting said pedal member; 
mounting means for pivotably mounting said pedal 
holder on a vehicle body so as to allow motion of 10 
said pedal member along with said pedal holder; 
a pedal motion output member connected to a 
vehicle control mechanism to be operated by the 
motion of said pedal member; 

adjusting means for performing adjusting move- ,15 
ment for selectively positioning said pedal member • 
on said holder to adjust a position thereof relative 
to a vehicle operator; and 

linkage means connecting said holder and said 
pedal motion output member, said linkage means 20 
operating said pedal motion output member ac- 
cording to the motion of said pedal « member to i. 
transmit an operating force to the vehicle control 
mechanism uniformly irrespective of the position of 
said pedal member relative to said holder. ♦ < 25 

2. A structure as set forth in claim 1, wherein said 
linkage means varies its linkage geometry accord- 
ing to the adjusting movement of said pedal mem- 
ber on said holder to transmit the operating force 

to the vehicle control mechanism uniformly ir- 30 
respecitve of the position of said pedal member ■; 
relative to said holder. 

3. A structure as set forth in claim 1, wherein said 
linkage means includes first and second links, said 

first link being pivotably connected to a pivot 35 
through which said holder is supported by said 
mounting means and having an elongated opening 
into which a shaft is inserted to connect said pedal 
motion output member and said second link, said 
second link being supported by said holder rotatab- 40 
ly according to the adjusting movement of said 
pedal member on said holder to vary a distance 
intermediate the pivot and the shaft dependent 
upon variation in distance between the pivot and a 
free end of said pedal member caused by the 45 
adjusting movement of the pedal member. 

4. A structure as set forth in claim 1, wherein said 
holder has an elongated opening into which a pin is 
inserted to connect the pedal member to said 
holder slidingly thereon. 50 

5. A structure as set forth in claim 4, wherein said 
second link includes an arcuated opening into 
which the pin inserted through the elongated open- 
ing of said holder is inserted to allow said second 

link to rotate according to the adjusting movement 55 
of the pedal member on said holder. 

6. A structure as set forth in claim 1, wherein said 
linkage means includes first, second, and third 



links, said second link coupling intermediate the 
first and third links at first and second pivots pro- 
vided both end portions thereof, an end of said first 
link being pivotably connected to a shaft through 
which said holder is supported by said mounting 
means and the other end thereof being pivotably 
connected to said pedal motion output member at 
the first pivot, sard third link being supported by 
said holder rotatably according to the adjusting 
movement of said pedal member on said holder to 
vary a distance intermediate the shaft and the first 
pivot dependent upon variation in distance between 
the shaft and a free end of said pedal member 
caused by the adjusting movement of the pedal 
member. 

7. A structure as set. forth in claim 6, wherein said 
third link is connected to a part of said mounting 
means through a spring to retain said holder at a 
preselected position. 

8. A structure as set forth in claim 1, further com- 
prising driving means for driving said adjusting 
means to automatically slide said pedal member on 
said holder. ; - j 

9. A structure as set forth in claim 8, further com- 
prising position detecting means for detecting a 
position of said pedal member on said holder to 
provide a signal indicative thereof, said driving 
means driving said adjusting means based on the 
signal from said position detecting means to slide 
said pedal member to a position of interest to the 
vehicle operator. 

10. A structure of a pedal for a vehicle comprising: 
a pedal member; 

a pedal holder for supporting said pedal member; 
mounting means for pivotably mounting said pedal 
holder at a first pivot so as to allow said pedal 
member motion in a control direction along with 
said pedal holder; 

adjusting means including a path of travel for per- 
forming adjusting movement of said pedal member 
for positioning said pedal member on said pedal 
holder; 

an operating member connected to a vehicle con- 
trol component to be operated by the motion of 
said pedal member in said control direction; and 
linkage means for coupling said pedal member and 
said operating member to transmit an operating 
force, created by the motion of said pedal member, 
to said operating member uniformly, irrespective of 
the position of said pedal member on the path of 
travel. 

11. A structure as set forth In claim 10, wherein 
said linkage means includes first and second links, 
said first link having a first end portion defining an 
engaging portion which is siidingly engaged with 
said pedal member and a second end portion 
which is pivotably connected to said operating 
member by a second pivot, said first link being 
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supported by said pedal holder rotatably according 
to the adjusting movement of said pedal member 
along the path of travel, said second link having a 
first end portion which is supported by said first 
pivot and a second end portion which is connected 5 
to said operating member to allow the second pivot 
to. move so that a distance between the first and 
second pivots varies in accordance with variation in 
a distance between the first pivot and an operating 
point defined on a free end portion of said pedal 10 
member caused by the adjusting movement of said 
pedal member on said pedal holder. 
12. A structure as set forth in claim 10, wherein 
said linkage means includes first, second, and third 
links, said first link having a first end portion defin- 75 
ing an engaging portion which is slidingly engaged 
with said pedal member and a second end portion 
which is pivotably connected to the third link by a 
second pivot, said first link being supported by said 
pedal holder rotatably according to the adjusting 20 
movement of said pedal member along the path of 
travel, said second link having a first end portion 
which is supported by said first pivot and a second 
end portion which is connected to said operating 
member, said third link having a first end portion 25 
connected to the second end portion of said sec- - 
ond link and a second end portion connected to 
said first link by said second pivot so that a dis- .. 
tance between the first and second pivots varies in 
accordance with variation in a distance between the 30 
first pivot and an operating point defined on a free 
end portion of said pedal member caused by the 
adjusting movement of said pedal member on said 
pedal holders 
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